An aminoglycoside antibiotic gentamycin induces oxidative stress, reduces antioxidant reserve and impairs spermatogenesis in rats.
Gentamycin (GS) is an aminoglycoside antibiotic used to treat infections of various Gram-negative organisms. The present study was designed to investigate the effects of GS on oxidative stress, antioxidant levels, testicular structure and sperm parameters in the rat. Adult Wistar rats (12 week old; N=7/group) were treated (i. p.) with 0 mg/kg, 3 mg/kg and 5 mg/kg for 10 days at an interval of 24 hr between subsequent treatments. Animals were sacrificed on days 1 and 35 after the last treatment, and the reproductive organs were removed and weights of testis and seminal vesicle were recorded. The right testis was processed for light microscopic analysis. The left testis was homogenized and step 19 spermatids were counted to determine the daily sperm production (DSP) and daily abnormal sperm production (DASP). The sperm count, sperm motility and incidence of abnormal sperms were estimated in the epididymis. In testicular sections, along with the evaluation of qualitative changes, the seminiferous tubule diameter (STD) and the epithelial height (SE) were measured. The incidence of stage XIV tubules in testicular sections, meiotic figures and step 14 spermatids/stage XIV tubule, and step 19 spermatids/stage VII tubule were estimated. Intra-testicular levels of superoxide anion, lipid peroxidation and antioxidants-superoxide dismutase (SOD), catalase, glutathione peroxidase (GPx) and ascorbic acid were measured. GS did not affect the body weight, but the testis weight and DSP were decreased at 5 mg/kg dose-level on both days (p<0.05), and the weight of seminal vesicle decreased on day 35 at both dose-levels. The DASP was increased in a dose-dependent manner (p<0.05) on days 1 and 35 at both dose-levels. The sperm count was decreased at both dose-levels on day 35, whereas the sperm motility was decreased and sperm abnormality was increased on day 1 at 5 mg/kg and on day 35 at both dose-levels. GS induced structural changes such as sloughing of seminiferous epithelium, vacuoles and gaps in the epithelium, nuclear pyknosis and atrophic changes in a few tubules. The tubular shrinkage was observed as indicated by decreased STD and SE on both days at 5 mg/kg dose-level. Incidence of stage XIV tubules and step 19 spermatids/stage VII tubule decreased on all time points at all dose-levels, whereas the step 14 spermatids and meiotic figures decreased on day 35 at both dose-levels (p<0.05). The free radical- superoxide anion concentration was significantly increased on day 1 in a dose-dependent pattern (p<0.05). However, activities of all 3 enzymatic antioxidants and ascorbic acid level decreased in a dose-dependent pattern on day 1 (p<0.05), except the GPx, which was also decreased on day 35 at 5 mg/kg dose-level. There was a significant rise in the thiobarbituric acid reactive substances on day 1 indicating increased lipid peroxidation in the testis. In conclusion, GS induces an oxidative stress-status in the testis by increasing free radical formation and lipid peroxidation, and by decreasing the antioxidant reserves. These biochemical changes manifest as structural and cytotoxic changes in the testis. Further, GS also affects the spermatozoa by affecting their number, motility and morphology.